Preliminaries
For convenience, we will use exterior algebra for computations, it makes the results clear and the proofs simpler. In this section we briefly state some basic facts about exterior or Grassmann algebra which are needed in our paper; for details see, for example, Bourbaki [6, ch. 3] , or Flanders [7, ch. 2] .
Let En be an n-dimensional real linear space endowed with a Euclidean inner product. For two vectors a and b, denote by a · b their inner product.
The symbol l'l En denotes the linear space consisting of all linear combinations with real coefficients of wedges of p vectors in En, 1 
Then we have a decomposition 
First Properties
Using the projection O:'H, we can easily generalize some well-known properties of usual angles to the higher dimensional case as follows. 
THEOREM 1 (Reducibility

Further Properties
Now we consider some more interesting properties of higher dimensional angles. 
THEOREM 3 (Triangle inequality
Denote by a', (3 
One can choose a basis in En (which is not orthogonal in general) such that
where a and c are nonzero scalars. The vector y' can be decomposed as follows:
So we obtain 
where equality holds if and only
Proof Inequality (7) follows from decomposition (3) and Lemma 4. Equality in (7) 
Principal Angles
Let AP and Bq be subspaces of En with dimensions p and q, respectively, 1 :::; p:::; q < n. The The following theorem gives a simple relation between the higher dimensional angle (J and the principal angles 01, 02 Remark. The product of cosines of principal angles between subspaces L and M was denoted by cos{L,M} only as a symbol in [4] . Now, Theorem 5 shows that this symbol cos{ L, M} is really the cosine of an angle.
Grassmann Manifolds
The set of all p-dimensional subspaces of En with suitable topology forms a Grassmann manifold G(p, n-p). The theory of angles between subspaces of En is closely connected with the geometry of Grassmann manifolds. In this way, several theorems of distance geometry can be used to obtain the corresponding results of differential geometry.
For example, by normalization, we can restrict p-vectors to have unit lengths. All these unit p-vectors form a hypersphere sN -I of 1\P En' where N = dim 1\P En = (;). Denote by G the submanifold of sN -I consisting of points corresponding to decomposable unit p-vectors. Then G is the isometrically immersed image of the Grassmann manifold G (p, n -p) into SN -t. Research on geometric properties of G is an interesting topic in differential geometry (see, for example, W. H. Chen [9] , who pointed out that G is an algebraic submanifold). In order to obtain the immersed equations for G into [11, pp. 18-20] ).
On the other hand, according to Menger, a subset of a metric space is called (metrically) convex provided it contains for each two of its points at least one between-point (see Blumenthal [8, p. 41] ). Now from Theorem 3 and its proof we infer the following result.
THEOREM 6. The Grassmann manifold G (p, n-p) as a submanifold of a sphere
is a metric space. When n > 3 and p > 1, it is not metrically convex.
Theorem 6 shows another difference between higher and lower dimensions.
